Production of ramoplanin analogues by genetic engineering of Actinoplanes sp.
Ramoplanins are lipopeptides effective against a wide range of Gram-positive pathogens. Ramoplanin A2 is in Phase III clinical trials. The structure-activity relationship of the unique 2Z,4E-fatty acid side-chain of ramoplanins indicates a significant contribution to the antimicrobial activities but ramoplanin derivatives with longer 2Z,4E-fatty acid side-chains are not easy to obtain by semi-synthetic approaches. To construct a strain that produces such analogues, an acyl-CoA ligase gene in a ramoplanin-producing Actinoplanes was inactivated and a heterologous gene from an enduracidin producer (Streptomyces fungicidicus) was introduced into the mutant. The resulting strain produced three ramoplanin analogues with longer alkyl chains, in which X1 was purified. The MIC value of X1 was ~0.12 μg/ml against Entrococcus sp. and was also active against vancomycin-resistant Staphylococcus aureus (MIC = 2 μg/ml).